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Nakatani and Kawashima, Synthesis, P147 (1978)JC||^$tlT 
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ffiJC, Me 2 AlCl (Michael, K. and Snider, B. B. , J. Am. Chem. Soc. 102, p 
P 7951-7953 (1980)) , Zn(binaphthol) (Sakane, S. et al., Tetrahedron Let 
t. Vol. 26, No. 45, pp 5535-5538 (1985)) , RhCl (PPh) 3 (Funakoshi , K. et a 
1. Chem. Pharm. Bull. Vol. 37, No. 8, pp 1990-1994 (1989)) , i/Vjjtffl/ 
^7 Jl$±\zmm*m.WLfcMm (Kropp, P. J., J. Org. Chem., Vol. 60, pp 

4146-4152, (1995)) , Zn/tr imethylsilyl chloride (Marty, M. et al., Tetr 
ahedron, Vol. 52, No. 13, pp 4645-4658 (1996)) , Sml 2 (Sarkar, T. K. and 

Nandy, S. K. , Tetrahedron Lett., Vol. 37, No. 29, pp 5195-5198 (1996)) 
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„ Sc(trif luoromethanesulfonate)^ (Aggarwal, V. K. et al., Tetrahedron Le 
tt., V 1. 39, pp 1997-2000 (1998), Hl$&ffi£9 9/3 2 4 2 2#tgHH#) 
, trans- [Ru (sal en) (NO) (HgO)] + (Ellis, W. W. et al., Chem. Commun. , pp 13 
11-1312 (1998)) % S-Zr0 2 (Yadav, G. D. and Nair, J. J., Chem. Commun., p 
P 2369-2370, (1998)) , HftftHR 1 1 - 2 6 7 5 2 4 #&#) 
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(Yamamoto, H. et al., J. Am. Chem. Soc., Vol. 116, pp 4131-4132 (19 
94);Yamamoto, H. et al., J. Am. Chem. Soc., Vol. 122, pp 7847-7848 (2000 
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) tbXlt, hUX (2, 6-i?7x-^7x;^» 7;^:=- '7 A (M^t^ 
#11). hUX [2, 6-$? (4-7DD7i-Jl/) :7xy=3p£/] 7;i/^ n^7A 

(Mrtit&mi 0) , t>U* [2, 6-S> (3, 4-^7Dn7x^) 7x; 
3f:>] 7;i^-T7A (M^b^l 2) , MJX [2, 6-^(3, 4, 5~h 
'J7nD7x-Jl/) 7i/^ri/] 7^-'7A ($l^fc-&% 1 3 ) , MJ X (2 
, 6-i/7x-Jl/-4 -^f;b7i/^J/) (0&ft£-#l2 5) „ 

MJX (2, 6-^7x-;i/-3, 5 -i/)lf;i/7x; 7;i/$n>7£ (#[ 

avft£#34K MJX [2, 6-y(2-^f;i/7x-;i/) -3, 5-^*^ 
^7x;JrJ/] 7;i/^-H7A (M^ife3 6) , hUX[2, 6 - 2> (2->f 
V^ntf;i/7xr.;i/) -3, 5-^f;i/7x;^i/] 7;i^- 1 ?A (#f^tf;-& 
#13 7), hUX [2, (a-f-7^;i/) -3, 5 -^^7x7 3r*/ 

] r;y^-i7A (I^t3 8) , hUX (3-7x^-1, 1' 
*/b-2-***/) 7;i/^->7A («3MfrGr#f4 7) , hVX [3- (4-70 
D7i-jl/) -1, 1* -^7^^-2-^^ri/] T/l/^-tfi* (M^ffc^ 
4 8) fc^&WS^fctftf^S. 
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'Jxf;i/7;i/^l^i, (Et 3 Al)0. 9 3moUM>ijt0. 3 5ml 
(0. 3 3mmol) fejUAfeft, 'SfiiCT 3 0 LiIM^#7b 0 # 
btlfeM^M^OICiC^JlIt^^ - 1 5"CK:^»Ufed-2/hD*9-^ ( 
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0X3*4 £JS*7«, 8 tftMty-**2 ml TO 



mil#2 001-3097065 



#2 001-0 10527 



■T?&*fLfc*g*, l ->f yyi/rr-;i/©jR^tt9 5. 3%t% i->fv^i/df- 
;i/i:^0fiB0M^0Jt^«9 9. 3/o. 

[0 0 5 1] 
[§UM2~1 2] 

HiiM 2 ~ 1 2 £ L T, T;i/^ - Vkit&mt 7i/- £S 4 IC 
[0 0 5 2] 

[^M13] 1 -A y:/i/:J-/l/CD£jfc 
Tflsdy^ffiT, 10 0ml^§il:2, 6-i?7x-^7i;-M. 7 
9 g&tfh;i/x;/4 0ml &fln*Tgffi"T?&j8Lfc. &V*T% h»Jxf;OT> 
(E t 3 Al) 0. 9 3 m o 1 hM>il7ml fciOTtfeft, ^ICT 
SO»IOT»Pb«Mt»*fe#fe. 7)Vdy^mr. 8;0 0mlRlS«»Cd-J/ 
hD*7-^ (»?p#**xm*fc££ltfS) 1 0 0 g&tfWl/X>5 5ml?:M 
, OTCKHfrSILfc. r©cf»/v, OTCKl^aiLfettiC*»E«:*TU Or 

v4mmmwht=. B Rj&mr^ 4%ffty-^50mUMm mi 

, h;i/X>£g£l,fc^ ^t-g>3hiCj:y, i*91TC/1 600Pa (9 
mmHg) Tfj|ftM«|S8 7. 7 g#fc 0 ^D7h^77^-t'Mlfc 
1 ->f V^Udf-;KD^tt9 4. 7%(Jfc^83. 1%) T% i->fy 

^i/zf-;i/i:^(Z)ffi©Mttft©it*li9 9. 7/0. 3tfeofc„ 

[0 0 5 3] 

4] d--f y^i/=r-;i/©^ 
y;i/if>^T> 3 0mi^^llic2, 6-i;7i-;i/7x;-;n. 21 

g&tfh;i/X>l 5ml £#H;iT^M^j!i?Lfc„ #CV>T*, h'JxW;^- 
*A (E t 3 A1) 0. 93mol h;i/X>^l. 7 5ml *M7Ltc%.. %U 

\zxs oftmnwLMmmmmtc r;i^>^T> somiM&^tci- 
-iox:t*i^^> -5^2^muwLh 0 Rj^mr^ 2%nt&v-#*2 



ffilE#2 001-3097065 
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l/J-;i/0W9 8. 2% 0R*tt8 2. 3%) T% d ->f y^uJ-^fc* 
[0 0 54] 

[HftaM 1 5 ] d 1 ->f y^l/rf-/!/©-^ 

(DitmtQQ. 4/0. 6t^oL 
[0 0 5 5] 

(1) Tfr3y%MT. 5 0ml S/a 2, 6 - ^ 7 x-/l/ 7 x 7 - 
X^;i/7;V^-tf2* (E t 3 A 1) 0. 9 3mo 1 h;i/X>^l. 5 ml £#11 

aact3o^n«#pbWifta>««»*ft#fc. mfciraarF, * 

(2) T;i/lf>^T. 5 0mlS/al/>?fi:d-S/hn*5-^l. 01 

nwn5^it#Si^«tfc. £«*T*. 4%«rttv 
5. 0%T% i->fy^i/=f-^i:*a>«i©lltt#©tti*ii9 9. 6 /°- 4 "* 

[0 0 5 6] 

3*, >f y^i/zJ-zi/fc-^ffi©^^©^*^ 4 " ic^Lfeo 

[0 0 5 7] 
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[0 0 5 8] 

imm i ] 

-i/hn^5-;i/l 5%h;i/X>M2 8ml (d-S/bn*^-;i/3. 82g 
1 1 0°CT'l 7«rrafi#bfc. S«*7ft, 8%«ttV-f 
*2ml $:^x.fc^, W»**««4l Kt 2 *^ 1. 2 3g?:*nAfeo *M 



2 2 
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o£„ ftfe, i->fy^i/=r-/i/fc*©fficDMft#^tt, *fltf©d-s/M3* 

[0 0 5 9] 

7^/^>ft»T, 5 0ml -J/al/>^*KlAftlEft7 3mg^l &V*T?d 
-i/bn^7-M. 0 3 g&tfh;i/X>7ml feJUAfeffe, 2 5TCT?l«fiaa 

, i->f y^i/zf-;i/©jR^iii 6. 7%i5\ 1 ->r y^i/df-;i/i:^cDft&©M 

<ftft©jt^J;j;9 2. 9/7. IT'feofe, 
[0 0 6 0] 

7;i/^>^,^T> 5 0mli/al/>^flC7x;-;i/9 1. 5mg (lmmo 

>?2* (EtgAl) 0. 9 3 mo 1 h/I/X>J6IK0. 35ml (0. 33mmo 
1) £MC?3 O^WLW^Ifc. *©^, d-S/hn 

*5-;H. 0 2 g (6. 6 2mmol) ^fflf, 2 5°CT*17B^ 

l ->f y^i/df-^/©jR^tti i. 8%-e, l ->f y^i/dr-;i/i:-e©fi&© 

Mttft©J«»8 3. 9/16. lT'fcofc. 

i->f y:/i/:f-;i/fc*©te©Mftftje<#Hu jK**©d-$/ 1*0*5- 

[0 0 6 1] 
Ufc*«4] 
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JtMN £ lt> JfcftM 3®7x; -;i/<z>fU) y ic 2 - 7 x-;i/7 x y -;w 

-T*#tfivfc*g£, i--f y^i/df-;i/©jR^iii 9. 3%r% i — -f v 
7l/:fWi/^©f&©Mttft©i:b*&9 0. 9/9. i*e*ofe„ 

;i/^3. o%r% »ytti»»j^«T**ofc. 

[0 0 6 2] 

J£$*M 5 £ lt, J£$i#l3 ©y x; -;i/©ft*) y ic 2 , 6 - ^7^7x; - 
*ttH. 1%T% l->fv^l/df~^i:^0ffia)Mtt^oifc^ii8 5. 3/1 

[0 0 6 3] 

it«M6i:LT, ifcfeM3©yxV-;]/©fU>yiC2, 6-^-tert-/ 

. ^^nvh^77>f-t«um, i-^yyi/dr-^©iR^tto%*e 

^H. 5%T% «yttKP»j^**efttDfc. 
[0 0 6 4] 

Jt«« l~ 6 ©«t*at jUWN, >f y^vsT-ZMWR* >fyy 

[0 0 6 5] 
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Q9 Q/7 1 
3/1.1 
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EtjAKS) 


phenol (15) 


25 


17 


11.8 


83.9/16.1 


4 


EtjAl(5) 


2-phenylphenol(15) 


25 


17 


19.3 


90.9/9.1 


5 


EtjAl(5) 


2,6- 


25 


1 


14.1 


85.3/14.7 






dimethylphenol(15) 
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EtjAl(5) 


2,6-di-t- 


25 
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0 








butylphenol(15) 











[0 0 6 6] 

^4 JttJP^5 A^e>^qie>^3&J:^fC, #|fclJI®M;;* (2, 6-S/7 i ;-;i/7 

■isastcfcv%r, SffiM^iM©&3S&fc<#j8fc&jSias (-1 5-5 on) 

y* (2, 6-!?7'J-^7i;*S/) T^-tfAM^lCf^T, JMfc3E» ( 
2) $:mvNTkiS$:ff 5 iSM ( 1 1 0 TC ; JfcfcM 1 ) ^ttJR* 7 
4. 5%;it$86. 4/13. 6T?&ofctf, 25TC (Jt«eM 2 ) T? ttJR^S 1 
6. 7%C±*»J, Il^gfclfc. 2, 6-&fCffimS©&V%7x7 

ammz) > ^*©^ry~;i^S , x;«$tife2-7x^;i/7xy-;i/ ( 

, 2, 6-S?-t e r t-^7x;-;i/ (Jt$iM6) fcffl^Tk/S^itS £ 
"<Z)$|JC, *M©h'JX (2, 6-i?7'J^7x^i/) 

[0 0 6 7] 
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